To compare the outcome of two different curriculum in clinical pathology using students' retention capacity. Methods: A cross-sectional study was conducted in December 2017. There were two groups of students enrolled in clinical pathology course. A retention test therefore was conducted 5 months after the course had finished using 25 multiple choice questions -single best answer. Comparisons of means are determined by Mann-Whitney U-test using SPSS version 23.0 (IBM Corp., Armonk, USA). Results: A total of 280 students participated in the study of a 5-month post-course evaluation, and the average for the first group (n=138) is 10.93±3.57 while the second group (n=142) average is 8.56±3.19. The difference between the first and the second group are statistically significant (p<0.00001).
Introduction
Medicine is a vast and continuously evolving knowledge with a concise medical curriculum required to support the learning process of medical students. In Indonesia, an undergraduate medical student must undergo a minimum of 11-semester course in medical and organ-based blocks [1] .
Majority of medical schools in Indonesia also follow the new curriculum due to the change of regulations by Indonesian Medical Council with Association of Indonesian Medical School in 2012, which requires both horizontal and vertical integration in at least 50% of the its curriculum [1] . It is argued that the recent changes in the medical curriculum are made to enhance students' understanding the courses. However, there are no evidence to support this claim. Moreover, there are no evaluation studies to proof that the new curriculum gives a better outcome than the old one.
Curriculum evaluation is a necessary and important aspect of any educational system because it provides the basis for its policy decisions, for feedback on continuous adjustments and processes of its implementation. Student assessment is an important aspect of curriculum evaluation because it measures the learning quality and fundamental success of any student [2] . One of the parameters that could be used to evaluate the students learning quality is retention capacity. It reflects on the long-term memory of the student, which results in the understanding of course materials. It differs from the short term memory achieved through short term memorization and easily lost when left unused or replaced by a piece of new information [3, 4] .
Considering that there was no evaluation study of the old and new curriculum. This study, therefore, aims to determine which curriculum type has better outcome in terms of clinical pathology retention capacity.
Methods
This was a cross-sectional study conducted in December 2017 in one of the public universities in Indonesia. Subjects were undergraduate students at the faculty of medicine who took part in the clinical pathology course in 2017. There were two different groups in this study. The first group consisted of all 3rd year medical students who was taught using the old curriculum and willing to participate in this study. The second group consisted of all 2nd year who were taught using the new curriculum and willing to participate in this study. Exclusion criteria for this study were: (1) students who retake the clinical pathology course, (2) students that did not attend the clinical pathology examination, (3) student that did not attend the retention test, (4) students that was found cheating during the retention test, and (5) 
Retention test
A retention test was conducted 5 months after the course had finished. Items for the retention test covered all information points throughout the clinical pathology course. It was pre-validated by the department of clinical pathology and post-validated through the means of item analysis using the formula from the book of medical education [5, 6] . We used MCQ-SBA items with five options due to the students' familiarity with the instrument and its superiority in determining one's understanding and its convenience in item analysis with a high-reliability index [7] . Initially, there were 30 MCQ-SBA items with five options. After validation and primary pilot testing, only 25 items were considered valid and used in this study.
The retention test was carried out using computerbased test method consisted of 25 MCQ-SBA with five options. A correct answer worth one mark and there were no penalties for incorrect answer. The time allotted for this test is 25 minutes. 
Statistical analysis

Ethical clearance
This study follows the principles of the Declaration of Helsinki and had received ethical clearance from Faculty of Medicine Universitas Airlangga before it began (ethical clearance no., 297/EC/KEPK/FKUA/2017). All subjects gave their informed consent prior to their inclusion in the study. Details for informed consent was given before subjects signed the it. Details that might disclose the identity of the subjects under study were omitted. Based on difficulty index, items were categorized into three groups (difficult P <30%, acceptable P 30%-70%, and easy P >70%). In this test, there were seven difficult items, 16 acceptable items, and two easy items. (Table 1 ).
Based on the difficulty level, the students in the first Comparison test using Mann-Whitney U-test showed a significant difference between the two groups (mean rank, 124.50 versus 156.05; Z-score, -3.259; p=0.001).
Discussion
There is no study that had been conducted to compare the retention capacity between the old and new curriculum. This study found that retention capacity in the first group is higher than the second group ( One might argue that the significant difference from both groups is because the discrepancy in the credit earning points. Even so, the outcome and the material given is the same. The difference in credit made the same amount of material learned in a shorter amount of time. However, when we compare the percentage of decrease on retention test result of both groups it is still significantly different. In this case, the same amount of material given in shorter time will lead to reduced retention. These findings supported the cognitive load theory which demonstrates that the brain only has a limited capacity to store information from working memory, called the cognitive load, to be further processed into long-term memory. After achieving the maximum load of information, the input received will be either forgotten or abandoned. This is where repetition plays a role. It prevents information to be either forgotten or abandoned by transforming the working memory into long-term memory [8] .
Variation of courses that are given at the same time may also affect the retention of course materials. Ideally, courses material should be integrated both horizontally and vertically. This may involve lecturers from across disciplines to talk more on the same topic or organs but using different approaches based on their department or specialty. In group 1, several basic medical science courses are given during a full 14 weeks, in addition to the integrated module. This type of courses allows the student to integrate the material as shared commonalities among subjects and focused on finding the connection among topics and interest to see the whole picture of a subject [9] .
Other factors that may affect a student academic performance is the student's learning experience. It is known that learning is an individualized process which 
